This study was conducted to examine effects of community gardening on job stress and job satisfaction experienced by public officials in general administration working in a 24-hour shift. The subjects were public officials at the Center for Missing Children in the Department of Women and Adolescents at the National Police Agency. The center receives initial reports of disappearance of missing children, the elderly with dementia, and people with intellectual disabilities, sends out the report to each police station, and clears the report after the missing individual is found. Twelve public officials working at the center in a double shift (full day off after a night shift, four-day interval) were grouped into four teams and total 11 of them participated in the experiment. They engaged in autonomous community gardening activities such as sowing seeds, cultivating plants, harvesting, or cooking in the workplace for five weeks from August 19 to September 22, 2018. The findings were as follows. After five weeks of autonomous gardening activities, job stress of the subjects decreased significantly. Their mean scores of job satisfaction and organizational commitment under organizational effectiveness showed a significant increase after the activities. Finally, there were significant differences in their self-esteem after participating in the gardening activities in the workplace. These results suggest that gardening activities in the workplace can help to manage job stress and quality of work life for shift workers.
Introduction
Work life of people today living in the rapidly changing information age is a series of constant stress. The excessive stress they suffer at work has a harmful influence on individual life and health, which is why there is emphasis on the importance of how to manage job stress (Park and Park, 2018) . Among the 37 member countries of the OECD (2017), South Korea ranks third in working hours per worker with an annual average of 2,024 hours per year according to the 2017 data, trailing after Mexico (2,257 hours) and Costa Rica (2,179 hours). Considering that the average working hours of the OECD member countries are 1,759 hours, Korean workers have worked 265 hours more. Koreans spend a great deal of time at work, and 73.9% of men and 72.6% of women working tend to suffer greater stress at work than any other category (Statistics Korea, 2016) .
All organizations expect their members to display their abilities to the fullest in order to achieve given goals, and this is perceived as a critical element that determines success or failure of organizational activities. This is why managing job satisfaction of organizational members plays a key role in effectively achieving organizational goals (Kim, 2014) . In the public sector, the National Police Agency's National Center for Missing Children requires a round-the-clock shift work system. Shift work of public officials is in a rotation style that requires them to work regardless of holidays or day and night (Jung, 2007) . Inevitable shift work brings physical maladjustment and obstacles to individual and family life, and night shift in particular disturbs the biorhythm and may bring sleep disorder, hypersensitivity reaction, shift-lag syndrome, mental disorder, and trouble with family and social interactions in the short term, cause work-related accidents, risks of traffic accidents and daytime sleepiness, and increase fatigue and job stress (Son, 2005) . This job stress affects organizational effectiveness, and the emotional state of public officials due to job satisfaction in the public sector influences duties and organizational performance. Thus, to promote satisfaction of external customers, it is necessary to first promote job satisfaction of public officials themselves as the ones providing service Na, 2013) .
Self-esteem is a negative or positive evaluation of oneself, and people with self-esteem respect themselves and believe that they are valuable (Rosenberg, 1965) . Since those with high self-esteem acknowledge themselves to be valuable, they have good interpersonal relations, whereas those with low self-esteem show negative emotional state and anxiety (Lee, 2009 ). Research findings show that higher self-esteem leads to fewer problems in interpersonal relations (Kim, 2011) .
Thus, finding and applying ways to improve self-esteem will help prevent or reduce negative effects of job stress (Lee and Lee, 2007) .
Korea has set the goal to activate urban agriculture by 2020, creating 7,200 urban gardens (2,700 ha) on building rooftops, school sites and unused public lands and inducing the participation of at least 10% (5 million) of the population (Roh, 2012) . This study begins from the question of whether the function of urban gardens has potential and persistence in not local residents but public offices as well.
Thus, the objective of this study is to determine the effects of community gardening activities in the workplace on job stress, organizational effectiveness and self-esteem experienced by public officials in administrative service that work in night shifts at the National Police Agency's National Center for Missing Children.
Research Methods

Subject
The National Center for Missing Children is a center-unit department that receives initial reports of disappearance of missing normal children, elderly with dementia, and persons with intellectual disabilities (regardless of age), delivers the reports to each police station, and clears the reports when the missing people are found. The experiment is conducted on workers that belong to the National Center for Missing Children in the form of four-group double shifts in a four-day cycle of day shift, night shift, off duty and day off. There was the first exploration to select the spot, preparation of the garden and planting of seedlings for the experiment in May 2018. In June, the experiment was approved by the Institutional Review Board (IRB) at Chungbuk National University as project CBNU-201806-SB-646-01. We visited the center for two days on July 26 and 27 and obtained consent under the condition that the research does not interfere with off duty and day off.
The subjects were 12 public officials in general administration grouped into four teams (three subjects per team), who were in a healthy condition with physical and mental diseases but at high risk of stress and wanted to participate in the autonomous gardening program. There were eight subjects aged 50-59, two aged 40-49, and one aged 60; seven of them have at least 5-10 years of experience in night shift, and four had at least 11-15 years (Table 1) .
Implementation method of the autonomous gardening program
Autonomous community gardening activities in the workplace included taking a walk in the garden, looking at growing plants, sowing vegetable seeds, gardening, harvesting and cooking, which were carried out for five weeks from . Figure 1 shows an image of the program progress. Total 11 out of 12 subjects were ultimately selected for the experiment, excluding one person with insincere responses. The crops included chili pepper, eggplant, chicory, and pumpkin that were cultivated in advance for the experiment as well as radish that is familiar and easily obtainable in supermarkets. Considering the four-shift system with three persons working per day, the subjects were to observe the garden using the time they get to work, lunch hour, and time they get off work. The program was posted on the bulletin board once a week, recommending as much activity as they want and inducing their voluntary participation.
Various elements of plants were used to apply to the program. To enable the participants to visit the garden freely out of their own will, the activities were organized as shown in Table 2 : sowing radish seeds in Week 1, gardening or cultivating in Weeks 2 and 3, harvesting in Week 4, and cooking in Week 5. 
Measurement tool
Job stress was measured using 25 items of the shortened form of Korea Occupational Stress Scale (KOSS-SF), which showed Cronbach's α = .77. For organizational effectiveness, total 10 items (five items of job satisfaction and five items of organizational commitment) used in the study by Shin and Lee (2013) were applied to this study. Job satisfaction showed
Cronbach's α = .62 and organizational commitment showed Cronbach's α = .72. Self-esteem was measured using 10 items of the Self-Esteem Scale developed by Rosenberg (1965) and adapted by Jeon (1974) , which showed Cronbach's α = .66.
Statistical analysis
Frequency analysis was conducted on the general characteristics of individual subjects displayed in percentile, and the difference of the experimental group before and after the gardening activities was analyzed by Wilcoxen matched pairs signed rank test using SPSS Statistics 18.0 Program, with the significance level of p <.05.
Results and Discussion
Gardening activities of subjects
With four shifts in five weeks of the experiment, we considered that the subjects would be working for three to four days a week, with three persons per team working per day. To the question of how often they used the garden on their way to work, in the lunch hour and after they got off work, most of the (six subjects, 54.5%) responded that they visited 2-3 times a week, followed by four subjects (36.4%) who visited 4-6 times a week, and one subject (9.1%) who visited only once a week (Table 3) . To the question of how long they usually stayed at the garden, eight subjects (72.7%) responded that they stayed for less than 30 minutes, followed by two subjects (18.2%) who stayed for 30 minutes to less than one hour, and one subject (9.1%) who stayed for one hour to less than two hours. When asked how many joined in gardening activities, one subject (9.1%) responded that he/she was alone (9.1%), six subjects responded that two people went together (54.5%), two subjects responded that three people went together (18.2%), and two subjects responded that four people went together (18.2%). For the most preferred gardening activity, six subjects (54.5%) responded that it was gardening, three subjects (27.3%) responded it was cooking, and two subjects (18.2%) responded that it was harvesting.
Job stress and job satisfaction
As a result of conducting posttest and pretest after five weeks of autonomous gardening activities with 11 subjects working at the center, job stress decreased significantly (Table 4 ). The mean of job stress in the pretest was 75.36, which decreased by 18.63 down to 56.73 in the posttest, showing the significance probability of .00. The negative thoughts about occupational climate showed a remarkable improvement in the posttest, and the subjects also had positive views about the organizational system as well (Table 5 ).
The pretest mean of job satisfaction was 14.18 and the posttest mean increased by 4.18 up to 18.36. The mean of organizational commitment increased from 14.09 in the pretest by 3.81 up to 17.90 in the posttest, showing a statistically significant change (Table 6 ). 
Self-esteem
Self-esteem before and after the gardening activities in the workplace showed a significant difference from 32.37 in the pretest to 34.82 in the posttest, showing an increase of 2.45 (Table 7) . This indicated that there were more positive questions that affected the formation of positive self-esteem.
Conclusion
This study was conducted to determine the effects of autonomous gardening on job stress, organizational effectiveness and self-esteem on members of a center-unit department in the police organization working in night shifts. There was the selection of the spot, preparation of the garden and planting of seedlings for the experiment with 11 workers working in four-group double shifts (day shift, night shift, off duty and day off/four-day cycle). The crops selected were chili pepper, eggplant, chicory, and pumpkin that were cultivated in advance and sowed radish that can be cultivated. Considering the night shift, the subjects were to observe the garden using the time they get to work, lunch hour, and time they get off work.
The activity program was posted on the bulletin board once a week, recommending as much activity as they want and inducing their voluntary participation. The experiment was carried out for five weeks from August 19 to September 22, 2018, and the pretest-posttest surveys were conducted. Most of the subjects (seven subjects, 63.6%) worked for at least 5-10 years in the current department (night shift), and six subjects (54.5%) most preferred gardening. After the program, job stress decreased significantly from 75.36 in the pretest to 56.73 in the posttest, showing a remarkable decrease of 18.63. More specifically, the subjects showed positive responses about occupational climate and organizational system.
Interpersonal conflict and job insecurity showed little change, showing the same results as the studies by Lee (2017 ), Lim (2017 and Vienneau et al., (2017) , which is similar to the research argument by Choi et al. (2015) . Organizational effectiveness, or job satisfaction, showed a statistically significant difference from 14.18 before the program to 18.36 after the program, and job commitment increased significantly from 14.09 to 17.90. Self-esteem that brings satisfaction with life showed a statistically significant difference from 32.37 before the program to 34.82 after the program. This led to the significant conclusion that autonomous gardening activities enable people to manage their own job stress and increase organizational effectiveness and self-esteem. 
